Introduction
============

A disaster is "a serious disruption of the functioning of a community or a society involving widespread human, material, economic or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources"[@ref1]. Although the categories and causes of disasters may differ, their impacts are common; therefore, a disaster plan should address disaster impacts[@ref2]. Disaster preparedness is defined as actions that ensure resources necessary to carry out an effective response are available before a disaster, or they can be obtained promptly when needed[@ref3]. Disaster preparedness are preparations and adjustments such as storing food and water, preparing a household emergency plan, preparing an emergency kit, and other activities that reduce risk or injury and damage[@ref4]. Actually, disaster preparedness is a health protective behavior, so the behavioral approaches have taken center stage as a means of it. Even though hundreds of thousands of lives were affected without warning by disasters yearly, most people do not concern themselves by preparing until disaster strikes[@ref5]. Therefore, it has become obvious that a more broad-based effort of behavioral change is required. Effective interventions to promote disaster preparedness require a thorough understanding of the factors that influence performance or nonperformance of disaster preparedness behaviors (DPB).

According to many studies conducted on disaster preparedness, several factors affecting preparedness include: critical awareness[@ref2]^,^[@ref4]^,^[@ref6], risk perception[@ref7]^,^[@ref8]^,^[@ref9], preparedness perception[@ref10]^,^[@ref11]^,^[@ref12], self-efficacy[@ref10]^,^[@ref13]^,^[@ref14]^,^[@ref15]^,^[@ref16], collective efficacy[@ref16], locus of control[@ref9]^,^[@ref15]^,^[@ref17], fatalism[@ref9]^,^[@ref14]^,^[@ref17]^,^[@ref18]^,^[@ref19], anxiety[@ref4]^,^[@ref17]^,^[@ref20], previous disaster experience[@ref8]^,^[@ref9]^,^[@ref21]^,^[@ref22], societal norms[@ref23], sense of community[@ref24], community participation and empowerment[@ref25]^,^ [@ref26], optimistic and normalization biases[@ref27]^,^[@ref28], social trust[@ref29], perceived responsibility[@ref8]^,^[@ref11], responsibility towards others[@ref6], coping style[@ref10]^,^[@ref13]^,^[@ref30]^,^[@ref31] and available resources[@ref25]^,^[@ref32].

Several theoretical frameworks can be employed in attempts to deal with behaviors that reduce the risk of natural disasters including: Protection Motivation Theory(PMT)[@ref12]^,^[@ref33], Person Relative to Event Theory (PrE)[@ref11]^,^[@ref34], Protective Action Decision Model (PADM)[@ref35]^,^[@ref36], Social-Cognitive Preparation Model[@ref4] and Theory of Planned Behavior (TPB)[@ref37]^,^[@ref38].

To date, there has been no study of people using the TPB to explain variability in DPB. The application of a model that explained a significant amount of variance in intentions and behavior would assist in helping develop interventions to disaster risk reduction.

The aim of this study was to examine the theory of planned behavior and investigate its utility in explaining and predicting the factors associated with DPB.

The TPB is a efficacious framework for investigating antecedents of behavior ([Figure 1](#figure1){ref-type="fig"}). A central factor in the TPB is the individual's intention to perform a given behavior. Intentions are assumed to capture the motivational factors that influence a behavior[@ref39]. Intentions are determined by three preceding motivational factors. The first is the attitude toward the behavior and refers to the degree to which the individual has a favorable or an unfavorable evaluation of the behavior in question. The second predictor is a social factor termed subjective norm; it refers to the perceived social pressure to do or not to do the behavior. The third predictor of intention is the degree of perceived behavioral control which refers to the perceived ease or difficulty of performing the behavior. As a general rule, the more favorable the attitude and subjective norm toward a behavior, and the greater the perceived behavioral control, the stronger should be a person's intention to perform the behavior under consideration. Intention, in turn, is viewed as one direct antecedent of actual behavior. However, the level of success will depend not only on one's intention, but also on such partly non-motivational factors as availability of requisite opportunities and resources that represent people's actual control over the behavior[@ref40].

The relative importance of attitude, subjective norm, and perceived behavioral control in the prediction of intention, and the relative importance of intention and perceived behavioral control in the prediction of behavior are expected to vary across behaviors and populations[@ref39].

Theory of planned behavior (Ajzen, 1991)TPB

**DPB and the Theory of Planned Behavior**

The theory of planned behavior can be directly applied in the domain of disaster risk reduction. The behavior of interest for present purposes is DPB. According to Ajzen[@ref41], considering DPB as a category of behaviors, not a single action was studied. The behavioral elements of the public readiness index (PRI) were used for defining and assessing the DPB ([Table 1](#table1){ref-type="table"})[@ref42]. The validity and reliability of PRI have been shown in previous studies[@ref43].

It is hypothesized that intentions to do DPB can be predicted from attitudes, subjective norms, and perceived behavioral control with respect to the behavior; and that actually doing DPB can be predicted from intentions and perceptions of behavioral control. The prediction of DPB, however, depends on the chronological stability of intentions and perceived behavioral control[@ref40]. If these variables change prior to observation of the behavior, they can no longer permit accurate prediction. In addition, precise behavioral prediction also depends on the actual perceived behavioral control. Only if perceptions of control are reasonably accurate will a measure of this variable improve prediction of behavioral success.

Table 1. BPB index: behavioral elements of PRI1Preparation of a home disaster supply kit2Preparation of a "go" kit for work or car3Creation of a family communication plan4Designation of a specific meeting place during an emergency5Practicing and performing drills for emergency situations6Volunteering to help in emergencies7Having successfully completed a first aid training in the past 5 years

Materials and Methods
=====================

**Study population and sampling**

This cross-sectional survey was conducted in August 2015. The study population included inhabitants of Tehran who were 18 years and older. 1250 inhabitants were selected in the study through a random multistage sampling method from 22 districts in Tehran. The sample size for each district was calculated to be proportional to the size of the district populations. First, after numbering the blocks, one of the blocks was chosen randomly in each district. At the second stage, moving in a clockwise direction from that corner, all houses up to the next corner were numbered and one of these, the first unit in the sample was also randomly selected. Trained interviewers started from the first selected unit and filled the questionnaire. Then the next three units were systematically skipped and an individual in the fifth household was interviewed and this continued until the end of the block. If the selected block did not include enough samples, the next block was selected for completing the cluster.

The study was approved by the Tehran University of Medical Sciences Research Ethics Committee. Written consent was received from participants. We did not collect any identifying data.

**Questionnaire**

The questionnaire, which took about 30 min to complete, contained a variety of items dealing with DPB. In addition, measures of sociodemographic characteristics were also obtained. All questions of interest for the present study dealt with the DPB. Three items measured intention to perform DPB. Three items were used to assess attitudes toward DPB. For subjective norms four items were used. Three items were also used to assess perception of behavioral control. Self-reports of DPB were assessed by means of 7 questions ([Table 1](#table1){ref-type="table"}).

**Analysis**

17 of the 1250 questionnaires were invalid because of missing data and so were excluded from subsequent analyses. The data were grouped according to DPB score. The grouped data were subsequently statistically analyzed using independent t-test to compare means of the variables of TPB among prepared and unprepared people. Structural equation modeling[@ref44] is used to evaluate the fit between the data and the TPB, taking into account random and systematic measurement error, and to estimate the amount of variance in intentions and behavior explained by the model.

Results
=======

62.3% of participants were male and the mean age of all participants was 44.14 (SD = 12.53). 71.5% of participants had high school or higher education. 34.5% of participants were currently unemployed (including jobless participants, retired, students and housewives). 54% of participants were owner of their home and most of them (82.5%) living in apartments. 83.5% of the households had less than 4 members. 58.4% of the respondents had not experienced any disaster in the past 20 years. Only 16.3% of participants were not heads of households. 68.1% of responders lived in the high or medium risk districts of Tehran. Most of the participants (65%) reported that they were low income earners. Only 10% of the participants had DPB score of 5 or more which defined as prepared persons ([Table 2](#table2){ref-type="table"}).

Data analysis showed that monthly income level, previous disaster experience, residential district and occupation are demographic factors that influence DPB significantly. However, disaster preparedness was not affected by gender, educational level, number of household members, home type, home ownership and being the head of household.

Table 2: DPB scores for the study participantsDPB scoreFrequencyPercentCumulative Percent053143.143.112462063214711.974.93998834877.1905524.194.26272.296.47453.6100

[Table 3](#table3){ref-type="table"} shows the means and standard deviations of TPB variables in prepared and unprepared people. Higher means show more favorable dispositions. It can be seen that respondents were positively inclined toward doing DPB. They held highly positive attitudes toward DPB, they somewhat believed that their family, friends and colleagues approved of it, they were moderately confident that they could perform it, and they moderately intended to do DPB. In contrast, self-reported doing DPB was relatively low. Only 10.0% of the respondents reported doing DPB, while 43.1% reported doing so almost never. Clearly, many people who intended to do DPB in actuality failed to do so. Comparison of the means obtained in the prepared and unprepared people shows that overall differences were relatively small.

Table 3: Means and Standard Deviations of TPB variables in prepared and unprepared peopleNote: N1= 123 (for prepared people); N2= 1110 (for unprepared people)PreparedUnpreparedAll ParticipantsLatent variableMSDMSDMSDAttitude toward DPB5.861.545.411.435.461.45Subjective norm5.291.084.731.084.791.09Perceived behavioral control5.241.344.821.04.871.05Intention4.541.184.050.914.101.55Behavior5.950.081.070.041.551.93

Independent t- test was used to define any significant difference between prepared and unprepared people. This analysis showed that attitudes of prepared persons toward DPB were significantly more positive than unprepared ones (t= 3.29, p\<0.001). It also showed that the prepared persons perceive more social pressure than unprepared ones to perform DPB (t= 5.40, p\<0.001). In addition, the people who were prepared had more perceived behavioral control to do DPB when compared to the unprepared people (t= 3.34, p\<0.001). Intention and behavior were also significantly different between prepared and unprepared people.

We examined the capacity of the theory of planned behavior to account for intentions to do DPB and its ability to predict actual behavior. Two structural equation models were evaluated: the first relies on the data from the unprepared persons, the second on data collected from the prepared people.

**Unprepared people**

The first structural model to be evaluated examines the associations between attitudes, subjective norms, perceptions of behavioral control, and intentions assessed in the unprepared people, as well as the effects of intentions and perceived behavioral control on reported DPB. This model, as well as the subsequent model, were evaluated using IBM-SPSS AMOS (Version 24.0). This software enables us to specify, estimate, assess and present models to show hypothesized relationships among variables. It lets us build models more accurately than with standard multivariate statistical techniques.Except for DPB, all variables in TPB were assessed by multiple indicators, enabling detection and control for random and non-random measurement error.

The chi-square goodness-of-fit test was not significant, χ2 (70, N =1110) = 17.21, p \< 0.20, and the goodness-of-fit index[@ref44] of 0.98 indicated that there was a very good fit between model and data. Additional goodness-of-fit indices corroborated this conclusion: Comparative Fit Index (CFI)= 1.00, standardized Root Mean Squre Residuals (RMR)= 0.04, and Root Mean Squre Error of Approximation (RMSEA)= 0.00, p = 1.0. Attitudes, subjective norms, and perceived behavioral control accounted for 56.3% of the variance in intentions to do DPB. The measures of these variables were all obtained in the unprepared people. In contrast, only 10.5% of the variance in behavior was accounted for by the model's two predictors, intentions and perceptions of behavioral control.

[Figure 2](#figure2){ref-type="fig"} shows the path coefficients in the completely standardized solution. The relatively high factor loadings of the indicators imply that the measures had a satisfactory degree of internal consistency. All structural relations were significant at p \< 0.05, except for the paths from perceived behavioral control to behavior.

In sum, the results for the unprepared people demonstrated a good fit between the TPB and the obtained data. The theory accounted for a considerable proportion of variance in intentions to do DPB, but the people actually accomplished their intentions depended on perceived behavioral control. The more control they believed they had, the more likely they were to do DPB in accordance with their intentions. Perceived behavioral control did not have a significant effect on behavior for the unprepared participants. As an alternative, its effect was found to depend on intention. Doing DPB increased with perceived control only for respondents who intended to do DPB consistently.

Prediction of intentions to do DPB and actual doing DPB. Standardized coefficients in the TPB -- Unprepared people.\*Coefficient not significant.A= attitude toward behavior; SN= subjective norms; PBC= perceived behavioral control; INT= intention; DPB= disaster preparedness behaviorFig2_DIS-16-0054

**Prepared people**

The next structural model examines the associations between attitudes, subjective norms, perceptions of behavioral control, and intentions assessed in the prepared people, as well as the effects of intentions and perceived behavioral control on DPB reported at the same point in time.

As prepared people had more information about DPB, it is expected that their behaviors will have brought expressed attitudes, subjective norms, perceptions of control, and intentions more in line with the actual preceding behavior. The consequence leading to stronger structural relations in the paths leading to DPB. The results of the structural equation analysis support these expectations.

The chi-square goodness-of-fit measure, χ2 (70, N=123) = 35.85, p\< 0.20, and the goodness-of-fit index (GFI = 0.96) indicate a very good fit between model and data. Additional goodness-of-fit indices indicated alike results: CFI=0.99, RMR= 0.04**,**and RMSEA=0.02, p \< 0.87**.**Attitudes, subjective norms, and perceived behavioral control accounted for 32.0% of the variance in intentions to do DPB. This estimate is unexpectedly lower than in the unprepared people, where 56.4% of the variance in intentions was accounted for, but it is still of suitable magnitude. By way of contrast, for prepared people, the results showed the expected betterment in the prediction of DPB. Whereas only 10.5% of the behavioral variance was explained using data from the unprepared people, with data from the prepared people, 62.8% of the variance in behavior was accounted for. Furthermore, the results indicated perceived behavioral control made a significant contribution to the prediction of DPB, as can be seen in [Figure 3](#figure3){ref-type="fig"}.

The factor loadings of the indicators of constructs again showed satisfactory convergence. The ordering of the structural coefficients in the prepared people was the same as in the unprepared ones. Attitude was the most dominating factor in shaping intention to do DPB, followed by subjective norm and perceived behavioral control. The amount of the coefficients, however, was generally smaller than in the unprepared people ([Figure 2](#figure2){ref-type="fig"}).

Prediction of intentions to do DPB and actual doing DPB. Standardized coefficients in the TPB --Prepared people.A= attitude toward behavior; SN= subjective norms; PBC= perceived behavioral control; INT= intention; DPB= disaster preparedness behaviorFig3_DIS-16-0054

Discussion
==========

The present study used the TPB to examine doing DPB in a representative sample of Tehran inhabitants and we attempted to predict DPB in them. We relied on the cross-sectional data available at the time of study.

Attitudes and subjective norms and perceptions of behavioral control were found to have significant effects on intentions. The data were examined in both unprepared and prepared people that revealed a more complex picture. There were statistically significant differences between the prepared and unprepared people in the variables of TPB (attitudes toward DPB, subjective norms, perceived behavioral control, and intentions).

Another remarkable finding to emerge in the two group analysis had to do with the role of perceived behavioral control. On average, respondents reported a low level of doing DPB, despite their strong intentions to do so. At least two reasons for this inconsistency can be suggested. First, "doing DPB" is open to interpretation regarding the definition of preparedness. Second, and of greater interest for present purposes, the discrepancy between intentions and behavior may be attributable to unrealistic perceptions of control. Respondents may underestimate or exaggerate the difficulties involved and develop realistic perceptions of behavioral control only with a considerable amount of direct experience.

Perceived behavioral control expressed in the unprepared people was unrelated to DPB ([Figure 2](#figure2){ref-type="fig"}), although it did affect DPB in interaction with intentions.

A final finding of significance has implications for the sufficiency assumption of the theory of planned behavior. According to TPB, the effect of new information on later intentions and behavior is mediated by attitudes, subjective norms, and perceptions of behavioral control. Assessing the variables in the TPB model should thus be adequate to predict intentions and behavior. However, the data showed a direct effect of past behavior on later intentions, unmediated by attitudes, subjective norms, and perceived behavioral control. This finding shows violation of the sufficiency assumption. A methodological explanation would attribute the observed insufficiency to unreliability in the measurement of the theory's constructs. However, analysis of structural equation model corrects at least for low internal consistency amongst the indicators of TPB latent variables.

One last explanation for the direct effect of precedent behavior on intentions should not go unstated. It is possible, of course, that the TPB does not provide a complete description of the processes that underlie the formation of intentions to do DPB. It is needed to repeat the present study with more representative measures of attitudes, subjective norms, and perceptions of control, and to evaluate the direct and indirect effects of precedent behavior on intentions and DPB.

Conclusion
==========

The results of the present research have essential practical implications for strategies of intervention. First, DPB was found to be influenced both by intentions and perceptions of behavioral control. Therefore, an effective intervention will not only have to encourage people of the desirability of DPB, but also to provide them with the skills and means to do it. The more powerfully they can be made to feel that they have control on DPB, the more likely they are to perform their intentions. That is, heightened perceived control tends to reinforce people's motivation to do DPB.
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